$n$人ゲ-ムのShapley値について (不確実な環境モデルでの動的行動決定システム) by 伊澤, 康充 & 高橋, 渉
Title$n$人ゲ-ムのShapley値について (不確実な環境モデルでの動的行動決定システム)
Author(s)伊澤, 康充; 高橋, 渉









$\text{ }$ (Wataru Takahashi)
1
$\dot{A}^{-:=}\backslash ’-\{1,2_{i}\cdots., \gamma l\}$ , $2^{N}$ $N$ . , $(N, v)$ \mbox{\boldmath $\sigma$} ’$l$
, $v:2^{N}arrow R$ $v(\phi)=0$ . $|l$ $(N, v)$
, $(\mathit{1}\backslash ^{\tau_{i}}\cdot v)$ imputations $A$
$A=\{x=(x_{1}, X2, \cdots, xn)\in R^{n}$ :
$.$
$\sum_{i=1}^{n}X_{i}=v(N),$ $xi\geq v(\{i\}),$ $\forall i\in N\}$
. ) ‘- ( $N$ , core $C$,
$C,$ $= \{x=(x_{\iota}, x_{2,n}\ldots, x)\in A:\sum_{i\in s}x_{i}\geq v(S),$
$\forall S\subset N\}$
[5], [6], [8]. , $S=\phi$ $\sum_{i\in S}X_{i}=0$ .
$7l$ (N., $\mathrm{t}^{\rangle}$ ) convex , $i\in B\subset N\backslash A$ $i$ $A,$ $B\subset N$
,
$v(A\cup B)-v(B)\geq v(A\cup(B\backslash \{i\}))-v(B\backslash \{i\})$
. , $(^{7\backslash v}A\overline{\prime},)$ exact , $S\subset N$
$\sum_{i\in S}x_{i}=v(s)$
$x=$ $(x_{1}, x_{2\prime}.\cdots , x_{tl}.)\in C$, . 1953 , $\mathrm{L}.\mathrm{S}$ . Shapley ! “A value
for $\mathrm{n}$-person games” [3] , $n$ $(N, v)$ , Shapley
$R^{n}$ $\phi=(-1\cdot, \phi 2, \cdots, \emptyset n)$ .
$\phi_{i}=\sum_{S\subset N}\frac{(s-1)!(1\iota-s)!}{n!}.[v(s)-v(S\backslash \{i\})]$ , $\forall i\in N$
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^. $\sum_{S\subset:\backslash }.\cdot$’ $A^{-}\backslash ^{\tau}$, $S$ . $s$. $S$
. . Shapley .\acute
i Shapley ,
. 1971 , Shapley [4] , $(N_{1}.v)$ Shapley
\mbox{\boldmath $\phi$} $=(Q_{1}^{:}, \ _{i}\cdots,\dot{C}^{y_{n}}.)$ core C. , $(A:’\backslash ^{7}, v)$ convex
. , E. $\mathrm{I}\tilde{\mathrm{n}}\mathrm{a}\mathrm{r}\mathrm{r}\mathrm{a}$ $\mathrm{J}.\mathrm{M}$ . Usategui [1] , convex
- average $\mathrm{c}\mathrm{o}\mathrm{n}1’\prime \mathrm{e}^{1}\mathrm{X}$ , $(_{s^{j}}\backslash ^{-}, l!)$ average convex ,
Shapley core $C$ . . $(_{\perp^{\mathit{1}}}\backslash :\vee,$ $\mathrm{C}^{1)}$, average
convex ) $A\cap B=c‘\acute{)}$ $A_{\mathrm{i}}B\subset N$ ,
$v(A \cup B)-v(B)\geq\frac{1}{b}\sum_{i\in B}^{\cdot}[\mathrm{t},|(A\cup(B\backslash \{i\}\mathrm{I})-v(B\backslash \{i\})]$
. Shapley , 1978 i
. $1\mathrm{t}^{-}$ .F. Lucas [2] , exact Shapley core
. 1981 .\acute $\mathrm{M}.\mathrm{A}$ . Rabie [7]
core 5 exact .
, $n$ $(N_{J}.v)$ Shapley core ,
$(\wedge^{-}’, v)$ .
2
$(N, v)$ $n$ . , $S\subset N$ $i\in N$
$v^{i}(S)=v(S)-v(S\backslash \{i\})$
, $(N, v)$ Shapley $\phi=(\phi_{1}, \phi_{2}, \cdots, \phi_{n})$
$\phi_{i}=\sum_{S\subset \mathrm{A}T}\frac{(s-1)!(1l-s)!}{tl!}v(iS),$ $\forall i\in N$
. $(N, v)$ , [3]
$\sum_{i\in N}\phi_{i}=v(N)$
. , $T\subset N$ . $(N, v)$
subgame (T., $v_{0}$ ) .
$v_{0}(K)=V(K)\text{ }.\forall K\subset T$
112
$\mathrm{s}\mathrm{u}\mathrm{b}\mathrm{g}_{\dot{c}}\iota 111\mathrm{e}(T.L^{1}0)$
, Shapley $\phi^{T}$ .
. 1
. $n,$ $k$ $n\geq k$ . ${}_{r\iota}C_{k}$
${}_{n}C_{k}’= \frac{\mathrm{t}l!}{(n-k)!h^{\sim}!}$
.
. , $0!=1$ .




, $k=1$ $\uparrow\iota-1\geq m\geq 1$ ,






. , $t\geq 2$ $=t-1\text{ }r\iota-(t-1)\geq nl\geq 1$ $n,$ $m$ ,
. $‘ n-t\geq r’\iota\geq 1$ $k=t$ $\uparrow l,$ $n\iota$
,
$\sum_{s=7\prime\iota}^{rrl+t}\frac{{}_{t}C_{s-7r\iota}}{n-1C\prime S-1}$ $=$ $\frac{{}_{l}C,0}{n-1C\prime 1\mathit{7}n-}+\sum_{S=\mathcal{T}r\downarrow+1}^{+t}\frac{{}_{t}C_{s-m}}{\eta-{}_{1}C_{s-1}}+\mathcal{T}r1.-1.\frac{{}_{t}C_{i}}{{}_{n-1}C_{m+t-1}\prime}$
$=$ $\frac{\iota-{}_{1}C_{0}\prime}{\gamma\iota-{}_{1}C_{m-\iota}\prime}+s=77fL+\sum_{+r\iota 1}^{1}-t\frac{{}_{t-1}C_{9}!.-\eta\iota}{7\iota-{}_{1}C_{s-1}}+\sum_{s=\gamma\gamma\iota+1}^{m+l}\frac{{}_{t-1}C_{s-(1}m+)}{{}_{n-1}C_{s-}1}-1+\frac{{}_{t-1}C_{t1}-}{{}_{n-1}C_{m+}\prime\iota-1}$












, $(4\backslash ^{\vee}, v)$ totally convex ,
Shapley . .




$\sum_{S\subset\wedge;\mathrm{v}\vee i}\sum_{\cap\in sT}\frac{(s-1)!(n-S)!}{1l!}.[v^{\dot{\iota}}(s)-v.i(S\cap T)]\geq 0$
. , $\Sigma_{S\subset N}$ $S\subset N$ ,
$S\cap T=\phi \text{ }\Sigma_{i\in s}\cap T[v(\prime s) -v^{i}(S\mathrm{n}T)]=0$ .
, $(N, v)$ Shapley core
.
$(N, v)$ $n$ . , $(N, v)$ Shapley core
+ .\acute $(N, v)$ totally convex .
$(N, v)$ totally convex , $T$ $N$ .
, $R\subset T$ $n-t+r\geq s\geq|R|=r$ $s$ . $S\cap T=R$




$=$ $\sum_{i\in T}\sum_{\mathrm{V}^{-}s\subset t}\frac{(s-1).!(\prime l-S)!}{n!}v^{i}(S)$
$=$ $\sum_{i\in\tau}\sum_{S\subset l\mathrm{V}^{-}}\frac{1}{n_{n-1}cs-1}v(iS)$
$=$ $\sum_{s\subset N^{-}}\frac{1}{n_{n-1}c_{s-1}}\sum_{\tau i\in S\cap}v^{i}(s)$
$\geq$ $\sum_{S\subset \mathrm{A}\gamma}\frac{1}{n_{n-1}CS-1}\sum_{i\in S\cap\tau}v^{i}(S\cap T)$
$=$ $\sum_{R\subset T}\sum_{=Sr}^{-}\frac{{}_{n-1}C_{s-r}}{n_{n-1}C\prime s-1}n\mathrm{r}+r\sum_{i\in R}v^{i}(R)$






. $T=\phi$ . $0=\Sigma_{i\in}\tau\emptyset i=v(T)$ , $\Sigma_{i\in N^{Q}i}‘=v(N)$ .
$(N, v)$ Shapley , core .
, $\delta^{\underline{\backslash }}\backslash .-$ $(N, v)$ Shapley core , ,
$(N_{i}v)$ totally convex .
4
, average convex ganle totally convex game
. $\mathrm{t}l$ $(N, v)$ $‘ \mathrm{a}\backslash -,\mathrm{e}\mathrm{r}\mathrm{a}\mathrm{g}\mathrm{e}$ convex . $A\cap B=(^{;}$}
$A,$ $B\subset N$
$bv(A \cup B)-bv(B)\geq\sum_{i\in B}[v((A\cup B)\backslash \{.i\})-v(B\backslash \{i\})]$
$\sum_{i\in B}v^{i}(A\cup B)\geq\sum_{i\in B}v^{l}(B)$
. $S,$ $T\in N$ $A=S\backslash T,$ $B=S\cap T$
$\sum_{i\in S\mathrm{n}T}[v^{i}(s)-v^{i}(s\cap T)]\geq 0$
. $T\subset N$
$6^{\tau}. \backslash \sum_{\subset\prime\gamma}\frac{(s-1).!(\prime l-s)!}{\uparrow \mathrm{t}!}\sum_{\mathrm{n}i\in sT}[v(is)-v^{i}(s\cap\tau)]\geq 0$
. $(N, v)$ totally convex .




, totally convex game .
average $\mathrm{c}\mathrm{o}\mathrm{n}\backslash ^{r}!\mathrm{e}\mathrm{x}$ . $A=\{1\},$ $B=\{2,3\}$
$3=v(A\cup B)-v(B)$ $<$ $\overline{2}^{\sum_{i\in B}}\perp[v(A\cup(B\backslash \{i\}))-v(B\backslash \mathrm{t}i\})]$
$=$ 6
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